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Basin Closures



I. Permitting

• Physical water availability at the point of 
diversion

• Legal water availability within the area of 
potential impact

• Potential for adverse effects to wells and 
surface waters considering an applicant’s 
plan to control their usage



II. Surface Water Depletion / 
Augmentation

• Hydraulic connection
– saturation
– continuity and properties of “confining layers”
– matter of degree

• Modeling depletion or augmentation
– rate and timing
– location



Hydraulic Connection -Perched Stream
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Hydraulic Connection –
Discontinuous Strata



Rate and Timing of the Effects
of Stream Depletion

Depends on:  pumping rate, return flows, distance, aquifer and streambed 
properties, and aquifer boundaries
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Location of the Effects of
Depletion or Augmentation
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Challenges for Augmentation

• retiring a seasonal water right to mitigate 
year-round use

• mitigating residual depletion
• mitigating depletion of multiple sources
• monitoring effectiveness



III. Information and Assessment 
Needs for Permitting

Stream Depletion / Augmentation Modeling
• Simple analytical models
• Uncalibrated numerical models
• Calibrated numerical models



Jenkins Method
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Partially Penetrating Stream with 
Parallel No-Flow Boundaries
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Stream Depletion / 
Augmentation Modeling

• Analytical models
– simple and consistent
– input data are readily obtainable
– do not represent complex conditions

• Numerical models
– detailed
– can be used to represent complex conditions
– require extensive supporting data
– subjective



Information for Permitting
• Hydraulic connection

– geology
– ground-water levels
– stream flows

• Rate, timing, and location of depletion
– aquifer and streambed properties
– consumptive use

• Prior appropriators
– locations
– requirements

• Augmentation verification
– ground-water levels
– stream flows



IV. Information and Assessment 
Basin-wide Management

All of the above +
• Dynamic water budget 
• Numerical modeling to assess basin-wide 

effects of withdrawals and augmentation
• Monitoring to assess the effectiveness of 

augmentation



Items for Discussion
• How should hydraulic connection be evaluated 

for permitting?
• What tools should be used to assess stream 

depletion and design augmentation plans for 
permitting?

• Can augmentation plans be monitored or 
otherwise verified?

• Should basin-wide numerical models be used for 
making ground-water management decisions?

• Novel augmentation approaches?


	Information and Assessment Needs for Permitting and Management
	Outline
	Basin Closures
	I. Permitting
	II. Surface Water Depletion / Augmentation
	Hydraulic Connection -Perched Stream
	Hydraulic Connection – Discontinuous Strata
	Rate and Timing of the Effects�of Stream Depletion
	Location of the Effects of�Depletion or Augmentation
	Challenges for Augmentation
	III. Information and Assessment Needs for Permitting
	Jenkins Method
	Partially Penetrating Stream with Parallel No-Flow Boundaries
	Numerical Models
	Stream Depletion / �Augmentation Modeling
	Information for Permitting
	IV. Information and Assessment Basin-wide Management
	Items for Discussion

